Abstract. The issue of operating costs cutting in terms of falling oil prices on the world market actualizes the challenge to find technological solutions to reduce electricity consumption during well operation. This is especially important for stripped-wells of small deposits in Tomsk region. The correlation analysis between the cost of oil production, electricity, heat and fuel consumption during the extraction of one ton of oil allowed the authors to focus on the financial aspect of such technological solutions like periodic well operation in the Shinginskoye field as well as to recommend the application of this method at the other fields in Tomsk region.
Introduction
Cost of oil production is one of the basic parameters determining the threshold of oil companies' financial stability. This issue has become even more relevant in the conditions of world energy prices fall on the world market [1, 2] . As a consequence, the issue of one oil barrel cost (Table 1) has become one of the most important stimuli for the technological innovations development [3] . As it could be seen from the Table 1 , there is a significant difference in the amount of operational expenditures. In particular, operational expenditures in the Great Britain are twice higher than in Norway. The reducing operating expenditures were the major factor for shale oil production rise in the USA. Indirect evidence of this is the fact that the number of patents related to the introduction of innovations in the production industry has more than doubled from 2005 to 2010. Besides, the reduction of operating costs contributed to the fact that electricity prices in the United States for industrial companies, including oil producers, are almost one and a half times lower than for the residential sector. Compare -in 2014 the cost of electricity for the citizens was 12.5 cents per 1 kWh, while for industry 7.01 cents per 1 kWh [4] .
It should be noted that the oil cost in Russia is rising due to a number of factors, such as: inflation, complexity of production, infrastructure and geological conditions ( The figures below illustrate the tendency of heat, electric and fuel energy rising in reliance on one ton of produced oil and oil production cost ( Figure 1 Figure 3 Correlation of actual fuel consumption per 1 ton of oil and average oil production cost (rub/t). As it can be seen from these figures, there is a difference between the growth rates of oil production cost and energy consumption costs, which defines the objectives of the companies in the development of programs to improve the energy efficiency of the production processes.
In addition, the data in Table 3 shows mixed dynamics in electricity consumption for different production methods [5] . This issue is extremely considerable for small low production rates fields. In Russia, small deposits are mainly developed by small producing companies, which, due to the scale of its activities, credit and tax state policy, have significant financial difficulties for the realization of innovative investment programs. For example, Tomsk region, the mineral and raw material base of which is characterized by a large number of small and medium-sized fields. According to Tomsknedra, 131 deposits of hydrocarbons were opened in the region, among which 102 are oil, 21-oil and gas, 8 -gas condensate. From 131 fields, 112 are referred to small, while 6 are referred to large. 34 production companies are operating on the territory of the region, but only 15 are involved in the production of hydrocarbons [6] . Therefore, there is an attempt to implement such technological innovations that will improve the profitability at minimal financial input [7, 8] .
Periodic well operation
One of the most effective ways to solve the above mentioned issue is the introduction of periodic well operation (PWO), which allows significantly to reduce costs, in particular via reduction of energy consumption during oil extraction [9] . Such way of stripped wells exploitation is based on the cycles of oil extraction and oil accumulation in the deposit. Accumulating cycle varies from 30 min to 2 hours.
The aim of the study is a comparative analysis of the influence of short-term well operation modes on energy consumption and the definition of energy efficiency of such method under the conditions of Tomsk region, in particular through the example of Shinginskoye field, which is developed by OOO "Gazpromneft-Vostok". After the exploration in 1971 and reaching of the flow rates of 5-15 m³/day, it was considered as cost-ineffective. Later in 2007, however, after the fracturing and reaching of inflows of about 150 m³/day, this deposit was put into operation.
The features of such operation mode are as follows: 1. on-operation well workover; 2. shifting of well to PWO mode during servicing and workover; 3. putting of new wells into production with the potential of less than 30 m³/day, initially in PWO mode [10] .
Comparative analysis of PWO economic efficiency in the context of energy consumption
The following well operation methods were viewed to carry out the comparative analysis: 1. Nonstop oil production from the whole well stock. 2. Application of PWO technology for high-rate wells, i.e. at q ≥ 80 m³/day. The calculation of economic efficiency in monetary term was based on the technical characteristics of electric centrifugal pumps of various capacities applied during oil production. The results are given in Table 4 . The obtained results show that shifting to periodic well operation will allow reducing electric energy consumption by all electric centrifugal pumps in average on 65%, whilst the cash saving on 1m³ and 1 ton of produced oil in average will be 150.61 RUB and 120.48 RUB respectively.
Conclusion
1. The successfully introduced and applied PWO mode shifted Shinginskoye field from low to high cost-effective fields.
2. The application of this technological mode is recommended for application during oil production in the other fields in Tomsk region.
